PAT -NO : 



JP411225099A 



DOCUMENT- I DENT I FIER : 



JP 11225099 A 



TITLE: 



DIVERSITY RECEIVER 



PUBN-DATE: 



August 17, 1999 



INVENTOR- INFORMATION: 
NAME 

KONISHI, TAISUKE 
TAROUMARU, MAKOTO 



COUNTRY 

N/A 

N/A 



ASSIGNEE-I N FORMAT ION: 
NAME 

MATSUSHITA ELECTRIC IND CO LTD 



COUNTRY 
N/A 



APPL-DATE: February 6, 1998 



APPL-NO: / JP10025760 




INT-CL (IPC) : H04B007/08 



ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a diversity receiver where a 
diversity 

effect is not deteriorated even when two antennas with different 

gains are 

used. 

„„ ^SOLUTION: The receiver is provided with a high gain antenna A, a 

B, a reception section 4 that demodulates a received signal 
and detects 

a reception level, and a threshold discrimination section 5 that 
compares the 

reception level with the — switching threshold. In the case 
the high 

gain antenna A is connected, since an expected value of an improved 
amount is 

lower, by t he gain difference even when other ^^pj^^^^^j b is 



the switching threshold (threshold 1) lower by the difference is 
In the 
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case the MMMM B is — conversely, since the 
improved amount 

after the switching is high, a higher threshold (threshold 2) by the 
improved 

value is set. In the case that the reception level is smaller than 
the 

selected switching threshold, a changeover control section 6 selects 
the 

antennas A, B and the thresholds. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the diversity reception equipment in mobile 
communications. 
[0002] 

[Description of the Prior Art] Although the needs to mobile communications, such as PHS and a cellular 
phone, are increasing, in mobile communications, it has been a problem with the important cure against 
receiving sensibility degradation by phasing in recent years. Although diversity reception equipment is 
used as an approach effective in receiving sensibility degradation by phasing from the former, antenna 
change-over diversity reception is known as a method with an easy configuration. Conventional 
diversity reception equipment is explained below. The fluctuation Fig. of receiving level when 
conventional diversity reception equipment is used for the block diagram of the diversity reception 
equipment of the former [ drawing 4 ] and drawin g 5 is shown. In drawin g 4 , 1 is a receive section 
which detects a recovery and receiving level of an input signal, and 2 is the threshold judging section 
which performs the size comparison of said receiving level and a predetermined thre shold. This 
diversity reception equipment has two antennas A and ts. i4 is the antenna change-oveTsectio n. If 
receiving level is lower than a threshold , an antenna will be switched by the change-over control section 
* J. in drawings , it is the receiving level of the antenna with which the receiving level of Antenna A is 
chosen for a, and the receiving level of Antenna B and a thick wire are chosen for b. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the approach and configuration of the above- 
mentioned former, when the gains of two antennas A and B differ, it has the trouble that the diversity 
effectiveness deteriorates. 

[0004] This invention solves the above-mentioned conventional trouble, and even when two antennas of 
different gain are used, it aims at offering the diversity reception equipment with which the diversity 
effectiveness does not deteriorate. 
[0005] 

[Means for Solving the Problem] This invention was equipped with two or more antennas, a receiving 
level detection means to detect receiving level, a threshold judging means to perform the level 
com parison with said receiving level and a predetermined change-over t hreshold, and the change-over 
control means that will switch an antenna and a change-over threshold if receiving level is lower than a 

threshold in said threshold judging means: — : 

[0006] And even when two antennas of different gain are used by this configuration, the diversity 
reception equipment with which the diversity effectiveness does not deteriorate can be realized. 
[0007] 

[Embodiment of the Invention] I nvention according to claim 1 was equipped with two or more antennas, 
a receivi ngjgyeLdg tection me ans-to ^t e ct-re c ei vingjeyel ^a threshold judging rne ang to perform the 
Jevel comparison with said receiving level an £^redeter^ned ^ange-over thresho ld, and the change- / i^jj. 
"oYef^eeulmLi34^^ 1 1 switch an antennalmJTa change-over threshold if receiving level is lower 

than^a threshold in said threshold judging means. Since only difference is low, only that part*seTsTlp-a 



cKange-over threshold low. and - when according to this configuration two change-over thresholds 
which were one conventionally are established and the high antenna ofg airi is conn ected, even if it 
switches to the low interest profit antenna of another siciF^ the expetteifvalue of the amount of 
improvements -- gain -- The diversity effectiveness can be improved when it is the gain from which twj) 
antennas differ by setting up a change-over threshold highly, since the amount of improvements after a 
change-over is high when connecting with the low interest profit antenna. 

[0008] Invention according to claim 2 is equipped with a storage means to memorize average receiving 
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level for every antenna, and was made to carry out an adjustable setup of the change-over threshold 
accommodative according to the level difference of this storage means. And according to this 
configuration, diversity gain is more improvable. 

[0009] (Gestalt 1 of operation) Drawing 1 shows the block diagram of the diversity reception equipment 
of the gestalt 1 of operation of this invention. In drawin g 1 , 4 is a receive section and performs recovery 
of an input signal, and detection of receiving level. 5- is the tTu^shold^^g in^section and performs the 
Sizecompariso n with said receivi ngJeyeLand the change-over thresTToIT cHbsen. 12~is the threshol d 
change-over sec tion. Although this diversity reception equipment is equipped with two antennas A and 
B, the antenna,* of high inte resTpro fit and another side of one antenna A is low interest profit, when the 
higTT antenna A of gain is connected ; even if it switches a change-over thresTiold tO'the low interest profit 
antenna B of another side - the expected value of the amount of improvements - gain - since only 
difference is low, when a low change-over threshold (threshold 1) is set up and only the part is 
c onversely connecTgfrto tne low antenna b of gai n, since the amount of improvements after a change- 
over is high, only the part sets up a hig hdi^ threshold (threshold 2). When smaller than the 
change-over threshold as which receiving~level is Chosen, by the change-over control section 6, a 
change-over of Antennas A and B and a change-over of a threshold are performed. 
[0010] Drawing 2 is the fluctuation Fig. of the receiving level at the time of using the diversity reception 
equipment of the gestalt 1 of operation of this invention. Although the receiving level of the high ' 
antenna A of gain is high and many cases where the low antenna B of gain has received are seen since 
the change-over threshold is the same when the conventional diversity reception equipment of dra vying 5 
is used, like drawing J2 , by__t ablishing highly the change-over threshold of the low antenna B of gai n, 
receiving with the a ntenna B oflow gain decreases, and reception on higher r eceiving level can be " 

jerforme d, — ~~ — ■ 

[001 1] (Gestalt 2 of operation) Drawin g 3 is the block diagram of the diversity reception equipment of 
the gestalt 2 of operation of this invention again. In drawing 3 , 7 is a receive section and performs 
recovery of an input signal, and detec tion of receiving level. 8a and 8b are each average receiving level 
mem ory, and memorize the average of said^receiving level tor every antenna, y is the threshold setting 
section and carries o ut an adjustable setup of a threshold 1 and the threshold ^a ccording to the level 
difference of the value respectively memorized by said average receiving level memory. 10 is the, 

J hreshold judging section and performs the size comparison with said receiv ing level and the change- 
over threshold chosen., 12 is the threshold change-over section and 13 is the memory cfia hge-over" 
section. When smallerlKanTHe change-over tnresnold as which receiving level is chosen, by the change 
over control section 1 1, a change-over of Antennas A and B and a change-over of a threshold are 
performed. 
[0012] 

[Effect of the Invention] As mentioned above, according to this invention, degradation of the diversity 
effectiveness by the gains of two or more antennas differing can be improved, and diversity reception 
equipment with little receiving sensibility degradation can be realized. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] Although the needs to mobile communications, such as PHS and a cellular 
phone, are increasing, in mobile communications, it has been a problem with the important cure against 
receiving sensibility degradation by phasing in recent years. Although diversity reception equipment is 
used as an approach effective in receiving sensibility degradation by phasing from the former, antenna 
change-over diversity reception is known as a method with an easy configuration. Conventional 
diversity reception equipment is explained below. The fluctuation Fig. of receiving level when 
conventional diversity reception equipment is used for the block diagram of the diversity reception 
equipment of the former [ drawing 4 ] and drawing 5 is shown. In drawing 4 , 1 is a receive section 
which detects a recovery and receiving level of an input signal, and 2 is the threshold judging section 
which performs the size comparison of said receiving level and a predetermined threshold. This 
diversity reception equipment has two antennas A and B. 14 is the antenna change-over section. If 
receiving level is lower than a threshold, an antenna will be switched by the change-over control section 
3. In drawing 5 , it is the receiving level of the antenna with which the receiving level of Antenna A is 
chosen for a, and the receiving level of Antenna B and a thick wire are chosen for b. 
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[Means for Solving the Problem] This invention was equipped with two or more antennas, a receiving 
level detection means to detect receiving level, a threshold judging means to perform the level 
comparison with said receiving level and a predetermined change-over threshold, and the change-over 
control means that will switch an antenna and a change-over threshold if receiving level is lower than a 
threshold in said threshold judging means. 

[0006] And even when two antennas of different gain are used by this configuration, the diversity 
reception equipment with which the diversity effectiveness does not deteriorate can be realized. 
[0007] 

[Embodiment of the Invention] Invention according to claim 1 was equipped with two or more antennas, 
a receiving level detection means to detect receiving level, a threshold judging means to perform the 
level comparison with said receiving level and a predetermined change-over threshold, and the change- 
over control means that will switch an antenna and a change-over threshold if receiving level is lower 
than a threshold in said threshold judging means. Since only difference is low, only that part sets up a 
change-over threshold low. and - when according to this configuration two change-over thresholds 
which were one conventionally are established and the high antenna of gain is connected, even if it 
switches to the low interest profit antenna of another side - the expected value of the amount of 
improvements -- gain - The diversity effectiveness can be improved when it is the gain from which two 
antennas differ by setting up a change-over threshold highly, since the amount of improvements after a 
change-over is high when connecting with the low interest profit antenna. 

[0008] Invention according to claim 2 is equipped with a storage means to memorize average receiving 
level for every antenna, and was made to carry out an adjustable setup of the change-over threshold 
accommodative according to the level difference of this storage means. And according to this 
configuration, diversity gain is more improvable. 

[0009] (Gestalt 1 of operation) Drawin g 1 shows the block diagram of the diversity reception equipment 
of the gestalt 1 of operation of this invention. In drawing 1 , 4 is a receive section and performs recovery 
of an input signal, and detection of receiving level. 5 is the threshold judging section and performs the 
size comparison with said receiving level and the change-over threshold chosen. 12 is the threshold 
change-over section. Although this diversity reception equipment is equipped with two antennas A and 
B, the antenna B of high interest profit and another side of one antenna A is low interest profit, when the 
high antenna A of gain is connected, even if it switches a change-over threshold to the low interest profit 
antenna B of another side ~ the expected value of the amount of improvements -- gain - since only 
difference is low, when a low change-over threshold (threshold 1) is set up and only the part is 
conversely connected to the low antenna B of gain, since the amount of improvements after a change- 
over is high, only the part sets up a high change-over threshold (threshold 2). When smaller than the 
change-over threshold as which receiving level is chosen, by the change-over control section 6, a 
change-over of Antennas A and B and a change-over of a threshold are performed. 
[0010] Drawin g 2 is the fluctuation Fig. of the receiving level at the time of using the diversity reception 
equipment of the gestalt 1 of operation of this invention. Although the receiving level of the high 
antenna A of gain is high and many cases where the low antenna B of gain has received are seen since 
the change-over threshold is the same when the conventional diversity reception equipment of drawin g 5 
is used, like drawin g! , by establishing highly the change-over threshold of the low antenna B of gain, 
receiving with the antenna B of low gain decreases, and reception on higher receiving level can be 
performed. 

[001 1] (Gestalt 2 of operation) Drawin g 3 is the block diagram of the diversity reception equipment of 
the gestalt 2 of operation of this invention again. In drawing 3 , 7 is a receive section and performs 
recover}' of an input signal, and detection of receiving level. 8a and 8b are each average receiving level 
memory, and memorize the average of said receiving level for every antenna. 9 is the threshold setting 
section and carries out an adjustable setup of a threshold 1 and the threshold 2 according to the level 
difference of the value respectively memorized by said average receiving level memory. 10 is the 
threshold judging section and performs the size comparison with said receiving level and the change- 
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over threshold chosen. 1 2 is the threshold change-over section and 1 3 is the memory change-over 
section. When smaller than the change-over threshold as which receiving level is chosen, by the change- 
over control section 1 1 , a change-over of Antennas A and B and a change-over of a threshold are 
performed. 

[Translation done.] 
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